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ABSTRACT 
We!Upresei*vcd Middle Triassic radiolarian faunas hâve been documented 

from phosphatic nodules collected from the Waipapa Terrane, New Zealand 

and the Omolon Massif, northeastern Siberia, respectively. Both New 

Zealand and northeastern Siberia faunas include many species that are well- 

known from European Tethys area, including Silicarmtger costatus costatus 

Dumitrica, Kozur & Mostler, 1980 which indicates an early Ladinian âge. 

These Tethyan species occur with abondant non-Tethyan l adiolarians that 

are characteristic of these faunas. Distinctive pylomate spumellarians are des- 

cribed herein as a new genus Glomeropyle Kwa &c Bragin. This genus bas not 

been recognized in Middle Triassic sequences of Europe, Japan, Southeast 

Asia or North America. Seven new Middle Triassic species are described: 

Glomeropyle atirora, Glomeropyle horeale, Glomeropyle poinuiy Glomeropyle (?) 

galagalay Glomeropyle grantiruickiei, Glomeropyle mahinepunensis-, Glomeropyle 

waipapaensis. They do not hâve Tethyan affinities and are only known from 

northern and Southern high latitudes. They are Triassic Radiolaria with a 
bipolar distribution pattern. 
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MOTS CLÉS 
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i)jbérie, 

nouvelle espèce, 

Glomeropyle n. gen. 

RÉSUMÉ 
Radiolaires triasi^ues non téthysiens de Nouvelle-Zélande et dti Nord-Est de la 

Sibérie. 
Des radiolaires bien conserves du Trias moyen ont été découverts dans des 

nodules phosphatés provenant des formations Waipapa, en Nouvelle- 

Zélande c( du massif Omolon, au Nord-I£st de la Sibérie. Les deux faunes 

comprennent de nombreuses espèces bien connues en Europe de la zone 

téthysienne, incluant Silinirmiger costatus costatus Dumitiica, Kozur & 

Mosticr» 1980 qui indiquent un age Ladtnien inférieur. C'es espèces téthy- 

siennes existent avec de nombreux radiolaires non-téchysiens, caractérisliques 

de CCS fituries. Parmi eux des spumellaires i pylome sont décrits dont le nou¬ 

veau genre Glomeropyle Aira & Bragin. Ce genre n'avait pas encore été trouvé 

dans les séries du Trias moyen d’Europe» du J.apon, d'Asie du .Sud-Est et 

d’Amérique du Nord. Sept nouvelles espèce.s du Trias moyen sont décrites : 

Glomeropyle aitrora, G. horcaU\ G. poinw  ̂G. (?) galagitLu G. g>’ant7?iackieK 

G. intthiriepuaensis-i G. ivaipapuensis. Elles n’ont pas d’afFinités téthysiennes et 

sont seulement connues dans les hautes latitudes (Nord et Sud). Ces faunes 

triasiques ont donc une distribution bipolaire. 

INTRODUenON 

In récent year.s radiolarians bave provided 

valuable information on the âge of previously 

undated strata» improvements to corrélation both 

within terranes and between terranes, and in the 

assessrnenr of paleobiogcographic aiTinities (Aita 

bc Spbrü 1992» 1994). Recendy, distinctive non- 

Tethyan rudiolarian faimas bave been fbund in 

Middle Triassic strata in both New Zealand and 

northeastern Siberia (Fig. 1), (Aiia in MaLsuoka 

et ai 1996: 204-206; Bragin in Matsuoka et al. 

Fig. 1. — Paleogeographic map of the Middle Triassic (Ladinian-Anisian) at 237 million years ago (Ma), showing localities cited in 

this study in New Zealand, northeastern Siberia and northern Italy (modified from Scotese 1997; Smith étal. 1994). 
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1996: 209). Alrhou^i gcographically distant, the 

fimnas of büth areas art* very similar and almost of 

corrélative âge. They both include distinctive spu- 

meJlarians wirh pylome. These taxa hâve never 

bccn reported from Tethyan areas (Dumitrica et 

al 1980; Ko2ur ô£ Mostler 1994; Kozur ei al. 

1996; Dumitrica pets, comm.), Japan (Yao 1982; 

Sugiyama 1997; Ohtaka et al. 1998). or the 

Philippines (Yeh 1990). In this paper, we describe 

and illastratc these high-latitude ta.xa  ̂including 

one new gcniis and seven new species. In addi¬ 

tion, we briefly summarizc the lichostratigraphy 

of the radiolarian-beanng séquences in New 

Zealand and in northeastern Siberia. 

TRIASSIC RADIOLARIA  IN WAIPAPA AND 

CAPLES TERRANES, NEW ZEALAND 

Waipapa 'I’errane, Mahinepua Peninsula, 

Northiano 

The Waipapa Terrane is one of rive Meso/oic ter- 

rancs recogni/ed in the North Island, New 

Zealand (l'ig. 2). It lies in the northeastern and 

central part of the North Island and consists of 

spihtic basalts, radiolarian cherts, green argillites, 

and terrigenous clastics (Aifa & Sporli 1992). 

Although these rocks are metamorphosed to 

Fig. 2, — Map showing basement terranes of New Zealand and 

location of Whangaroa area (squared area) In the Waipapa 

Terrane, modified from Aita & Spôrü (1992) and Poser et al. 
(1993). *, Bull Creek in the Caples Terrane. 

N 
Whangaroa Bay 

Arrow Rocks 

Whangaihe Bay 
xjÿfxp 

Pacific Océan 

Mahinepua Section 

Kairawaru 

Mahinepua Bay 

Tauranga Bay massive sandstone 
green siliceous argillite 
bedded chert 
spilitic basait with limestone | 

Xp,xt fossil locality 
P: Permian, T: Triassic 

0 500 1000m 

Fig. 3. — Geological map of the Whangaroa area, Northland, New Zealand and location of the Mahinepua Section (squared area) in 
the Waipapa Terrane. and fossil localities. Xp, Permian âge; Xt, Triassic âge. 
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Green argillite & siliceous sandstone 
with phosphatic concrétions_ 

Green argillite 

radiolarian-bearing 
samples 

Grey chert & black siliceous argillite 

Fig. 4. — Geoiogical sketch map showing wave-cut bench exposures on Mahinepua Peninsula, Northland, New Zealand. Five strati¬ 
graphie units are recognized. Measured sections from A lo K and location of radiolarian samples are indicated. Sample PO4/f103 (= 

fleld No. MAH-3.5); Grid reference P04/88618928. Whangaroa sheet P04. New Zealand 1:50.000 topographical map sériés NZMS 
260. 

prehnilc-pumpcilyite faciès (Black 1994), phos¬ 

phatic concrétions hosted wichin green argillite 

hâve yi'cldcd well'prescrvcd radiolarian faiinas 

(Sakai et al. 1998). 

In general, the âges ol the radiolarian faunas in 

the Waipapa Icrrane show that an older 

Permian-Triassic complex occurs in the north 

and a youngen Jriassic-Jura.ssic complex is in the 

South (Aita & Sporli 1992; Sporli et ni 1989; sce 

also Black 1997). Borh complexes consist ol very 

similar lithologie scqucnccs charactcrizcd by 

radiolarian chert. green argillite and terrigenous 

mudstotîc and sandstone although the older 

complex also has some spiliric basait with asso- 

ciated limestonc Icnses. 

In the Whangaroa area, located in the northern 

part oi the Waipapa Terrane, the older Waipapa 

rocks are well exposed in sections at Arrow 

Rocks, Marble Bay, Orua Bay, Kairawaru Bay, 

and Mahinepua Peninsula (Fig. 3). 

Beddcd cherts in tins area arc of Late Permian âge 

(Aita & Sporli 1992) whilc Latc Triasslc radiola- 

rians from phosphatic concrétions within green 

argillire at Mahinepua hâve been repcirted by Aita 

in Matsuoka et tti (1996), Detailed investigations 

of the Waipapa Terrane h\' a Japanese and New 

Zealand collaborative research projcct in 1995 

and 1996 revcaled that the hemipelagic green 

argillite at Mahinepua ranges from Middie to 

Late Tria.s.sic in âge (Takernura et ni 1998), 

A rc-cxaniiivation of the Permian fusulinid liines- 

tones from Orua Bay by Leven ôc Grant-Maclde 

(1997) re.sulted in the identification of Yttheina 

globosa (Yabe, 1906) and Leptdolîna shimiwaensis 

O/.awa, 1925, and establishcd corrélation with 

the Yabeinn-Lepidolina zone of the Midian Stage. 

Leven & Grant-Mackie (1997) attribuie the 

Midian to the Late Permian, but fbllowing Jin et 
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Fig. 5. — Stratigraphie columns in the Mahinepua Section, Waipapa Terrane, New Zealand. Composite columns show lithologie 
composition of four units and horizons of radiolarlan-bearing samples. 

al. (1997), the Midian îs correlated with the Late 

Middle Permian Capitanian Stage. More recent- 

ly, the lithostratigraphy and radiolarian biostrati- 

graphy of the Late Permian to Middle Triassic 

succession at Arrow Rocks has been described 

(Takemura étal. 1998, 1999 in this volume). 
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Table 1. — Radiolarian faunal list for Mahinepua, Bull Creek (New Zealand) and Dzugadzak River (Northeast Siberia) and occurren¬ 
ce of radiolarians from Buchenstein Limestone, Recoaro (Northern Italy). 

NEW NEW NE SIBERIA N ITALY  
ZEALAND ZEALAND 
Waipapa Caples Omolon Vicentinian 
Terrane Terrane Massiv Alps 

Locality Mahinepua Bull Creek Dzugadzak Recoaro 
River 

Sample or Unit PO4/t103 H45f074 7438-89-1 Buchenstein 
Field No. MAH-3.5 YABC-26 Unit 10 Limestone 

Spongopallium confortum Dumitrica, Kozur & Mostler X X 
Spongopaltium aff- kappi (Lahm) X X 
Spongopallium sp. X X X 
Cryptosîephanidium iongispinosum (Sashida) X X 
Hindeosphaera sp. X X 
Pseudostylosphaera sp. X X 
Eptingium sp. X X 
Kahlerosphaera sp. X X 
Plafkerium (?) sp. X X 
Stauracontium (?) sp. X X 
Archaeosemantis sp. X X X 
Parentactinia inerme Dumitrica X X X X 
Parentaotinia pugnax Dumitrica X X X X 
Pentactinorbis mostieri Dumitrica X X 
Pentactinorbis sp. X X 
Glomeropyte nurora Aita. n. sp. X 
Glomeropyle boreale Bragin, n. sp. X X 
Glomeropyte poinui Aita. n. sp. X 
Gfomeropyl9 ('') gaiagala Aita, n. sp. X X 
Glomerupytë giantmacKitii Aïia, n. sp. X X 
Glomeropyle mahhepuaensis Ma, n. sp. X 
Glomeropyle waipapaensis AWa, n. sp. X 
Silicarmiger cosiaîus costatus Dumitrica, 
Kozur & Mostler 

X X X X 

Silicarmiger ci. laïus Kozur & Mostler 
Silicarmiger sp. 

X 
X 

Foremanellina aranea Dumitrica X X 
Foremanellina expansotabrum Dumitrica X X 
Foremaneliina sp. X X 
Recoaroella sp. X X 
Triassospongocyrîis sp. X X 
Hozmadiaci retreu/ata Dumitrica. Kozur & Mostler X X 
Hozmadia sp. X X X X 
Goestlingella sp. X X 
Pouipus sp. X X X 
Pachus (?) sp. X 
Laxtorum (?) sp. X X 
Simple multicyrtoids X X 

MAHfNFPiiA  Section 

Mahinepua section is located on the northern 

side of Mahinepua Peninsula (Fig. 3), east of the 

Whangaroa area, North Island, New Zealand. 

The fossil locality is PO4/fl03 (= field 

No. MAH-3.5), grid référencé P04/886892 in 

the archivai New Zealand Fossil Record File 

maintained by the Gcological Society of New 

Zealand, i.e. locality No, 1103 in map sheet P04 

of the 1:50,000 sériés NZMS260. It lies in the 

lower part of Unit 2 (Fig. 4). 

The complété section consists of red bedded 
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chère (20 m thick). green siliceoüs argillite 

(25.5 m), bluish grey mudstone with turbidites 

(30 m), and massive sandstone (> 100 m) in 

ascending order (Figs 4, 5). This is a typical 

“chert-green argillite-clascics” sequence which is 

considered tt? rcpicscnc a suaiigraphically conti¬ 

nuons accrctionary scqucnce From pelagic (bed- 

ded chert) and hcmipclagic (green argüiire) faciès 

to terrigenous Faciès (b!ue-grey nmdstone and 

massive sandstone). Black phosphatic concré¬ 

tions from many horizons vvithin the green argil¬ 

lite yielded diverse, well-prcserved radiolarian 

faunas of Middlc co Late Triassic âge. 

The Mahinepua Section is subdivided into five 

unies as follows (Figs 4, 5): 

Unit 1. Grey chert and black siliceoüs argillite .. 

.      5 m. 

Unit 2. Green argillite with lenticular phosphatic 

bands .   10 m. 

Unit 3- Well bedded green argillite and siliceoüs 

sandstone with phosphatic concrétions and inter- 

calated thin white tuff. 15 m. 

The lower 4 m is thïn bedded. 

Unît 4. Bluish grey mudstone with turbidites .... 

.30 m. 

Many turbidites layers of 10-20 cm thickness are 

intercalated with mudstones. 

Unit 5- Massive sandstone . 100 m. 

The radiolarian fauna in the basal part ol Unît 2 

includes Pseridostylosphaera spinuJosa (Nakascko 

& Nishimura, 1979), Glomeropyle atirora n. sp., 

Hozrnadiû aff. pyntmidulis Gorican, 1990 in 

Gorican Ruser, 1990. Sample fl  03 (= field 

No. MAH-3.5) is a black phosphatic concrétion 

taken from 3.5 m above the base of tlils unît and 

contains well-preserved Middle Triassic radiola- 

rians. The launa îs doniinated by abundant 

Spumellaria including Spongopallium contortnni 

Dumitricaï Koyur & Mostler, I9S0, Plafkcriurn 

(?) sp., Eprinpum (?) sp.» Parcinactinia inerme 

Dumirrica, P. pugnax Dumitrica, 1978, 

Pentactinorbls mosderi Dumitrica, 1978, and 

Cryptostephanidiuni longispinosum (Sashida, 

1991). In addition, Glomeropyle aurora n. sp., 

G. poinui n. sp., G. (?) galagala n. sp., G. grant- 

stage Unit Lllhology 

Carnian 

jgBggggjjgg 

k1 

I 
Ladinian 1 
Anisian B 

m 
Olenakian 

0t1 

injmj 

Induan D 
C 

3 ES3 
mudslone sritstone limestone phosphatic 

concrétions 

Fig. 6. — Géographie location (A. B) and stratigraphie column 

(C) For the Triassic section at Zhilny Creek. left bank, of 
Dzugadzak River (Oniulon Mae»if noftheaslern Sibeda). 

Location map D showmg the sludied section (squared area. 
Fig. 7). Synibote ûit IhH luit aide ot me stratigraphie column are; 

(1) stngo and substage: 1?, probably Induan, ol1. 
Olenekinn: ol2. late Olcnekian; a2. middle Antsian; «3. iat« 

Anisian, (2. laie Lariinien. kl. esrly Carnidn: k2?. probably 
middle Carnian; (2| numbejr of stratigraphie unii as deactibed 

herein. 

mackiei n. sp., G. mahineptiaensis n. sp. and 

6’ waipapaensis n. sp. are présent. The nassella- 

rians include Silicarmiger costatus costatus 

Dumitrica, Kozur & Mostler, Foremanellina ara- 

nea Dumitrica, 1982, Hùzmadia cl. reticulata 

Dumitrica, Kozur 6l Mostler, 1980, Hozmadici 

aff. pyramidalis Gorican and an lindescribed 

form oF PoitlpKS, This assemblage is con.sidered tp 

be oF early Ladinian âge. 

The first appcarance ol Capnmhùsphaerti inclu¬ 

ding C, colernani Blome, 1983, is recorded iii  the 

middlc part of Unit 3. Nunierous undescribed 

spumellarians bclonging lo the gênera CapnU'- 

chosphitera De Wever, 1979, Dumitricasphacru 

Koziu & Mostler, 1979, KarfwspongclLi Kozur ik. 

Mo.silcr. 1981, Pantatidlmn) IVssagno, 1977, 

Siirki Fessagno, 1979, Wclirdla Dumitrica, Kozur 

& Mostler, 1980. Xenorurn Blome, 1984 are al-so 

présent in this unir, and a Late l'riassic age is 

inferred. 
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Quaternary alluvial deposits 
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Cretaceous granitoids 

Late Triassic (Norian) 
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Early Tnassic 
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Devonian granitoids 

Oevonian basic 
volcanics and tuffs 

Ai'Chaean melamorphic 
basement 

Geological boundaries 
a; stratigraphie 
b; faulls 

Triassic section 

Fig. 7. — Geological map of the study area, left bank of Dzugadzak River. 

CaPLES TPUIUNE, RlH-I CKIU'K, O i ago 

An additional fo.ssil locality, FÎ45/r074 (= field 

No. YABC-26; grld rctcrcnce H45/884437) lies 

500-600 m South ot ihe mouth ol Bull Creek on 

the Otago coast, southeast ot Milton, South 

Island, New Zcaland, 

The localiiy i.s wiihin Caples Terrane (Fig. 2). 

Some workers consider the Caples Tt rrane to be 

the Southern extension ol the Waipapa Terrane 

bascd on spatial relations and tectonic recons¬ 

tructions pf basement terranes fSporli 1978). 

Radiolarians of Triassic and possible Middle-Late 

Jurassic âges kave been reported froin the 

“Chrystalls Beach Coinplex'' along this section oi 

the Ôtago Coast (l lada et al. 1988). DetaÜcd 

examination (by Y, Aita) of radiolarians from 

phosphatic nodules in argillitc Iront the Tuapeka 

Group exposed at Bull Creek hâve established 

that the faunas are of Middie Triassic âge and 

thar there are no Jurassic faunas. The Tuapeka 

Group rocks are best exposed on the South 

Otago coast between Chrystalls Beach and Taieri 

Mouth and are characterised by non-schistose 

sandstone and argillite wich minor chert and 

phosphatic concrétions. et al (19*13), from 

trace eicment analysis, showed rhat the ea.stcrn 

lliapeka Group rocks on the (3tago coast display 

active continental margin lelsic provenance, 

contain more of Forlesse-like sandstones and less 

mafic sandstone. On the other hand> Adams & 

Graham (1997) analysed Rb-Sr whole-rock 5o- 

chrons and K-Ar whok rock âges of metagrey- 

waeke seqiiences in the Torlesse and Caples 

Terranes. According to rheir data, Bull Creek 

satnples h.ive an initial isotopic ratio of 

0.70568 snggesîing a provenance of “uncertain” 

terrane aifmity corresponding to the “Waipapa- 

type” zone, but different Irom truc Caples and 

Torlesse-type zones fAdams & Graham 1997). 

"(Tus geochronological and géologie data from 

Bull Creek samplcs show a similarity between 

Caples and Waipapa Terrane rocks. 

RADJOLARLAN CORRELATION AND FAUNAI. AFFINITY 

The radiolarian fauna from the basal part of the 

Mahinepua Section, Waipapa Terrane, is remar- 
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kably similar to rhe early Ladinian assemblages 

from Bull Crcek. Early Ladiniân species in corn- 

mon to both Mahinepua and Bull Creek faunas 

includc Silicarnüger costatm costatus Duinitrica, 

KozLir Mcisiler, htrentacikna inervie Dumi- 

trica, /? pugnax Oumitrica, and Spougopallium 

contorturn Dumitrica. Kozui & Mostlcr 

(Table 1). Recent work by Black (1994) suggescs 

that the rocks in the type area (Omahucâ-l’iiketi 

in Southwest Northland) of the Waipapa Tcrranc. 

arc different froni oihcr Waipapa rocks and may 

bc a Norih Island extension or corrélative tïf the 

Caples Terrane, Howcvcr» radiolarian fâunal 

similantics suggcst that the northern Waipapa 

Terrane has dose paleobiogcographic affiniiies 

with the casternmost Caples Tcrranc. 

In addition, both Mahinepua and Bull Creck 

faunas contain many speciçs (labié 1) known 

from the early Ladinian (Fassanian) part of the 

Buchenstein Limestone fn the Southern Alps of 

Europe (Dumitrica, Koziir & Mo.sricr 1 9H(); 

Gorican & Buscr 1990; Ko/ur ôr Mostler 1994; 

Kozur et al 1996) The Recoaro Limestone, of 

rypical Tethyan affinity (Vicencinjan Alps, north¬ 

ern Italy) is known to yield more than 250 radio- 

larian species (l.ahm 1984; Baumgariner et ai 

1997). However, it Indudes no forms of the ne^v 

genus (jloniernpyk (Table 1), vvhereas Mahinepua 

and Bull Creek Faunas incliide abundanr spéci¬ 

mens and J number of forms of the new genus 

Glomeropyle (described herein) This genus may 

bc rcstricted to hlgh latitude aHmicy. Ihc com- 

inon occurrence ol this gcnti.s, including cspecial- 

ly G. g^antmackiei n. sp. and G. (?) galagala 

n. sp. is charactcristic of the early Ladinian Bull 

Creck fauna of the Caples Tcrranc, South Island. 

Undescribed spccics ol the gcncra Poutpus De 

Wever, 1979, Hozmadia Dumitrica, Kozur &c 

Mostler, 1980, and PLifkerium Pessagno, 1979, 

are aiso présent. The presence of simple multi- 

cyrtüids and the absence of the genus Ladino- 

campe Kozur, 1984 may characterize the 

Southern Heniisphere high latitude fauna in 

ternis of paleobiogcographic affinity. 

TRIASSIC RADIOLARIA  IN SIBERIA 

Dzugadzak River Section, Omolon Massif 

Radiolaria are présent in the Dzugadzalc Section 

of the Omolon Massif (uortheastern Siberia). 

The Omolon Massif is regarded as a microconti- 

nent with Pre-Cambrian metamorphic basement 

and a sedimentary cover of Paleozoic and 

Mesozoic âge (Fig. 7). Triassic rocks in this 

région vvere deposired in oceanic conditions as 

hcmipelagites. lliey are represented predomi- 

nantly by claystones and mud.stones wiih rare 

limeïïtûncs and contâin ammonoids, pseudo- 

planktonic bivalves, foraminifers and radiola- 

rians. Betirhic fossils are relatively rare (Dagys et 

al. 1979; Egorov et al. 1987; Dagys étal 1991, 

Dagys & Konstaminov 1995; Egorov bc Bragin 

199S). 

The IViassic section is located on rhe left bank of 

Dzugadzak River in its middle reaches. The fol- 

lowing unies arc exposed as follows (Figs 6, 7): 

la. Power Triassic, Jndaan Stage (?) 

Unit I, Pale-grey claystones with poorly preser- 

ved brachiopods .10 m. 

Ik Lower TriassiCy Power Olenekian 

Unit 2. Pale-grey bitumiaotLs platy and massive 

limestone with rareintcrcalations of grey mud- 

stonc .7 m. 

Unît 3. Grey, dark-grey and brownish-grey mud- 

stone with intercalations (0.1 m) of grey limesto- 

nc and brownish-grey clavstone .3 m. 

Unît 4. Grey and dark-grey thin-beddeci mud- 

Stone with intercalations (0.1-0.2 m) ol black 

caustülïioHthic shale with rare phosphoritic 

concrétions containing poorly preserved 

Radiolaria .6.5 m. 

Units 2-4 are characterized by conodonts and 

bivalves confîrming the présence of the early 

Olenekian: hedensrroerni and tardas zones. 

Je. Upper Olenekian Stage 

Unit 5. Dark-grey mudstone with Claraia aranea 

Tozer .4 m. 

2a. Middle Triassic, Middle Ânisian 

Unit 6. Dark-grey and black thin-bedded mud- 

GEODIVERSITAS • 1999 • 21 (4) 511 



Aita Y. & Bragin N. Yu. 

stone with ammonoid Czekanowskites decipiens 

(Mojsisovics). Lower contact uf th'is bed erosio- 

nal with a stratigraphie gap representing carly 

Anisian tinte.8 m. 

2b. Middle TrUissic, Upper Anisian 

Unit 7. Dark'grey and black mudstone with 

numeroiis phosphoritic concrétions, with the 

ammonoid Amphipopanoceras dzenginense 

Archipov and radiolarians Triassothamnulus (?) 

sp., Entactinia sp., Pstudmtylosphaera (?) sp. ex gr. 

P. fragilis (Bragin, 1991), P. (?) sp.> Spongo- 

discoidca (?) gcn. indet., SpongopalVmm (?) sp., 

Stauracontium (?) .sp., Truusocampc (?) sp. ..9 m. 

Unît 8. Datk'grey and black mudstone and silt- 

stone with phosphoritic concrétions and beds of 

grey fine sandstonc, black caustobioliihic shale 

and brownish'grey biruminous limestonc with 

the ammonoid Para fre ch i  tes s u b la quea ta s 

(Bytschkov, 1968) . 8 m. 

2c. Ladinian 

Unit 9. Black thin-bedded mudstone interbed- 

ded with grey, yellow and whice claystone and 

dark-grey biiuminotis limcstone with Daonella 

prima Kiparisova, 1937 ...».5.5 m. 

Unit 10. Dark-grey and black mudstone and 

caustobiolitic shale with numerous phosphoritic 

concrétions conraining the ammonites 

Arctoptychites omolojemis Archipov, 1974 (lower 

2.5 m), Arctogymnites cf. spectori Archipov, 1974, 

Indigiraphyllites oimebonensis Popov, 1946 (5- 

5.5 m above has'e), algac Tasmanites sp., and 

Radiolaria: Anhaeocenosphacm sp., Entactinia sp., 

Ferresium (?) sp., Hindeosphaera (?) sp., 

Hozrnadia (?) sp., Laxtorum (?) sp., Paebus (?) .sp., 

Parentactinia ptt^iax Dumitrica, P. cf. inerrne 

Dumitrica, 1978, Praenausna Pottlpus 

Glomeropyle horeale n. sp., Silicarmtger costatiis 

costatus Dumitrica, Kozut Ôc Mostler, 1980, 

5. cf latus Kozut &: Mostler, 1994, Spongo- 

discoidea gcn. sp. indet., Spongopallium affi 

koppi (Lahm, 1984), Stauracontium (?) sp. 

.....6.5 m. 

Unit 11. Black platy siltstone interbedded with 

yellow and white claystone, with rare phosphori- 

ric concrétions containing ccphalopods Arcto¬ 

ptychites sp,, Indigirophylliies sp.. Giyponaiitilus 

sp. ex gr. G. kegalensis Sobolev. 1989 (1-1.2 m 

above ba.se), Nathorstites sp. cl. N. melearni 

Tozer, 1961, Aristoptychites kolymensis Kipari.sova, 

1961 (13-3 m above base) .15 m. 

Unit 12. Black thin-laminated mud.stone with 

abundant phosphoritic concrétions containing 

cephalopods- Nathorstites melearni Tozer, 

Arïstoptychitcs kolymensis Kiparisova, 1961 (1- 

2 m above base), Sphaeroclndiscites omolojemis 

Bytschkov, 1968, Indigirophylliies oimekonensis 

Popov, Nathorstites mecornudli (Whitcaves, 1889), 

Sintipltcorhynchia kegalensis Dag)'s. 1965 (2.8- 

9.7 m above base), Nathorstites lindstroemi 

(Boehm, 1903), Sphaerocladisvites omolojemis 

Bytschkov (9.7-10.3 m above base), and Radio¬ 

laria: Archaeocenosphaera sp.. Pseudostylosphaera 

sp , Ferresium (?) sp.10.5 m. 

Unit 13. Black mudstone with abundant phos¬ 

phoritic concrétions with ccphalopods 

Nathorstites lindstroemi Bohm, Sphaerocladiscites 

omolojensis Bytschkov (1.3-2.3 m above base), 

Proclydonautilus aniarnemis (Sbimansky, 1957) 

(4.1-6 m above base) .11.6 m. 

J. Late Triassic, Carnian 

Unit 14. Dark-grey bituminous siltstone with 

abundant phosphoritic concrétions with 

Disi'ophyllîtes sp., Stolleyiies et. tennis (Stolley, 

191 i), Proclydonautilus dniamensis (Shimansky), 

Cenoceras horeale Dagys àc Sobolev, 1989 (0- 

0-3 m above base), Proclydonautilus anidniensis 

(Shimansky), Pennospiriferina papovi Dagys, 

1965, Pennospiriferina {llentospirijerina) costata 

Dagys, 1965, P (D.) pepidiaevi Dagys, 1965 (1.1- 

3 m above base), Holcothyuchia tibetica (Bittner, 

1899) (4.5 m above base), and Radiolaria: 

Pseudostylosphaera sp., ferresium sp.2 m. 

Unit 15. Black placy siltstone with rare phospho¬ 

ritic concrétions and macrofossils: Discophyllites 

tairnyrensis Popov, 1961, Cenoaras horeale Dagys 

de Sobolev, Pennospiriferina {Dentospiriferind) 

costata Dagys, Planirhynchia ydkutica Dagys, 

1965 (4.5-4.9 m above base) .10 m. 
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Unit 16, Dark'grey massive and platy bioturba- 

ted siltsrone with rare carbonate concrétions 

containing Discophyllites taimymisis Popov, and 

Pennospinferina (Dentospiriferirm) cmtnta Dagys 

(5.3 ni above b.ase) .8 m. 

Unit 10 of this section contains the most diverse 

radiolarian assemblage including Glomeropyle 

horeale n. sp. and ammonoids which are com- 

mon in norchcastcrn Siberia, but not présent in 

the low-latitude régions. This scquencc was ori- 

ginally interpreted as carly Ladinian (Dagys et ai 

1979) but has been redetertnined as the lowcr 

part of the latc Ladinian (Dagys et al. 1991; 

Dag)'s ôc Konstantinov 1995), This conclusion 

was based on animonoid data. However, radiola- 

rian faunas have doser alünity wrth carly 

Ladinian assemblages, based on the présence of 

such taxa as ParenUictinia puguax Dumitrica, 

P. cf. inermr Dumitrica, SiUianiaiger cosTatus 

costatiis Duttiirrka, Ko^ur ôt Mosiler, cf. latus 

Kozur & Mostler, Spongopallium aff. koppi 

(Lahm). 

The variance of these two âge interprétations 

require further research. 

The âge ranges of the key radiolarian taxa may be 

longer than presently understood and rhere is as 

yet poor corrélation between ammonoid zones of 

high- and low-paleolatitude Ladinian sections. 

CONCLUSIONS 

Radiolarian faunas of Middie Triassic âge from 

New Zealand and northeastern Siberia have been 

documented. They are characterized by abon¬ 

dant occiurences of non-Tethyan species inclu¬ 

ding seven new species of Glomeropyle n. gen. 

(dcscribcd heretn) Alihough the faima includes 

many species known from the European Tethyan 

sequences>. the pnesence of Glomeropyle n, gen. is 

only known from souitiern and northern high 

latitudes during Middie IViassic time. In terms of 

Triassic paleohiogeography these radiolarian lau- 

nas appcar to rcflcct a bipolar latitudinal pattern. 

Furrher examioatlon of New Zealand and Sibe- 

rian radiolarian faunas are required in order to 

csrablish Boréal and Austral launal différentia¬ 

tion from Tethyan forms. 

In New Zealand, the Mabinepua early Ladinian 

fauna in the WaipapaTerrane has a non-Tethyan 

affiniry and is similar to that in the Capics 

Terratie. Furthermore, the Mahinepua Section 

ofVers great potential for establLshment ofa stan¬ 

dard radiolarian biostratigraphy for Middie and 

Late Triassic successions that acctimulated in 

Southern high latitudes along the margin of 

G O n dwan aland. 

SYSTEMATIC PALEONTOLOGY 

Type specimens of species authored by Aira are 

deposited at the Geology Department, 

Utsunorniya University (UTU), and of species 

authored by Bragin are deposited at the 

Geological Institiite (GIN), Russian Academy of 

Sciences. 

Suborder SPUMELLARIA Ehrenberg, 1875 

Glomeropyle A\i^  & Bragin, n. gen. 

TyPÊ species. — Glomeropyle atirora Aita n. sp. 

EtymoIOCY. — Làùn, glomero- form into a bail; 
Greek fyk~ gâte, orifice, opening. 

OccuRKtNCE. — Middie Triassic. Anisian to 
Ltdinian. Waipapa l'err.tne, Norih Bland and Caples 
Terrane. South Island, New Zealand, Omolon Massif, 
northeiiMcrn Siberia. 

DïaGNOSIS. — Shell of variable small to large size, 
subspherical, with upen subcircular uperture and pylo- 
me, wirli  or without primar)' spincs; wall very iltick, 
muiti-layercd, with internai cavity, with or without 
internai spicnic, without mcdu|)ar>'shclls, 

Remarks 
Glomeropyle n. gen. differs from the Tertiary 

Prunopyle Dreyer, 1889, emend Kozlova in 

Kozlova & Gorbovetz, 1966 by having a heavy 

thick-walled sheJl without mcdullary shells. It 

differs from Sphaeropyle Dreyer, 1889 by having 

a Icss spherical outer shell with pores irregularly 

arranged, and variable in size, and without 

medullary shells. 

Although tlierc arc a number of species known 

from the Middie Triassic of New Zealand and 
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Fig. 8. — Glomeropyle aurora Aita. n. sp.; A-C, holotype (photo Nos 31101, 31102 & 31107); A, B. stereograph, C. latéral view; D, 
E, paratype (photo Nos 31123, 31125), stereograph: F. paratype (photo No. 31106); G. H, photo Nos 31109, 31110. Sample MAH- 
3.5, Unit 2. Mahinepua Peninsula. North Island, New Zealand. Scale bar: 100 pm. 

Russia, however, no record of forms resembling 

any species of Glomt^rùpyle n. gcii. bas been 

found from Middle Triasslc séquences in the 

Europe, japan, Southeast Asia or North yVmcrica. 

Thus, this genus appears to be restricted to nortli- 

ern and Southern high latitude areas, suggesting a 

bipolar biogeographic distribution. 

Glomeropyle aurora Aita, n. sp. 

(Fig. 8A-H) 

Tvte material. — Hulon^pc: UTUlOl (Fig. 8A-C). 
Paratypes: UTU102 (Fig. 8D, E), UTIJ103 (Fig. 8F). 

Type locality. — Al!  specimens from sample 
PO4/fl03 (= MAH-3.5), Mahinepua Peninsula. 
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Fig. 9. — Glomeropyle boreale Bragin, n. sp.; A, holotype; B-F, paratypes. Northeastern Siberia, Omolon Massif, Dzugadzak River, 
Middie Triassic, Ladinian, Unit 10. Scale bar: 100 pm. 

Age. — Middie Triassic (Anisian to early Ladinian). 

Etymoiogy. — Latin, nurora, dawn, morning. 

OccuRRENCf. — Lovvcf grceii argillite (sample 

MAH-3.5)) Mahinepuu Pcninsula. Whaiigaroa area. 
Waipapa Terrane, North Lland, New Zealand. 

Measuremen ri. — Miaimum widili-  180-250 pm, 
height; 200-305 pm, thickness of shell wall: 10-15 

(max. 20) pm. 

Description 

Relatively small, ovoidal shell with a few spines 

or clusters of short spines at one pôle and with a 

short pyiome at the orher pôle. Cortical .shell 

usually thin-walled; upper part hemisphcrica!, 

lower hall part tapering, inverted conicaJ with an 

aperturc. Pores suhcircular lo irrcgular in shape, 

widi or wîthout pore Irames, Idiome Icss develo- 

ped, with a few short spines. Aperture narrow, 
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rwo to three rimes as wide as rhickness of shell 

Wall. No mcdullary shells recognized. 

Remarks 

This species difFers from Gbmeropyle poinui Aita 

n. sp. in irs smaller size and thinner shell, and by 

having a few spines or clusters of short spines at 

one pôle. 

Glorneropyle boreale Bragin, n. sp. 

* (Fig. 9A-F) 

Pylentonemidac (?) gen. indet. — Egorov & Bragin 
1995,%. 2 {]  0-12). 

Type material. — Holoypc GIN No. 7438-89-1 

(Fig. 9A). 

Type LOCALITY.  — Omolon Massif, Dzugadzak River. 

Age. — Middie Triassic (Ladinian). 

EtymoIOGV. — Greek, boreios, god of thc north 

wind. 

Occurrence. — Middie Triassic, Ladinian. Omolon 
Massif, northeastern Siberia. 

MeasuREMENTS. — Maximum width of shell: 230- 

330 pm, heighl wirh pylome tube: 310-385 pm, dia- 

meter of aperture: 55-75 pm, length of spines: 
50-120 pm. 

Description 

Large subspherical or roughiy ellipsoidal shell 

with well-developed .subcircidar aperture fonning 

short pylome. Small short rod-like spines are pré¬ 

sent around aperture, three of them longer than 

others. Outer shell with rwo visible layers; outer 

layer with polygonal (trigonal to pentagonal) 

commonly irnegular pore frames with apophyses 

and massive nodes ar vertices. Inner layer with 

small irregular pore frames. 

Shell wall vtry rhick, inner cavity small, inner 

structure unclear. One or more primary spines 

présent, each with triangular in cross-section 

proximally, rod-like distally. Sometimes primary 

spines are absent. 

Remarks 

Glorneropyle boreale Bragin, n. sp. differs from 

G. mahinepuaensis Aita, n. sp. in having a rou- 

gher shell surface, and in its larger and more 

clearly defined polygonal pore frames with massi¬ 

ve nodes at vertices. 

Glorneropyle poinui Aita, n. sp. 

(Fig. lOA-F) 

Type material. — Holotype: UTU104 (Fig. lOA, 
B). Paratypes: UTU105 (Fig. lOC, D), UTU106 
(Fig. lOE), 

Type LOCALHY, — AU specimens from sample P04/ 
fl03 (= MAH-3.5), Maliinepua Peninsula. 

Age. — Middie Triassic (early Ladinian). 

En'MüLüGV. — Maori, poinui, a large bail. 

Occurrence. — Lowci grcen argillitc (.sample 
MAH-3.5), Mahinepua Peninsula, Whangaroa area, 
Waipapa Tetrane, North bland, New Zealand. 

Mfasurememt.S, — Maximum width: 265-310 pm, 
height: 310-355 pm, thickness of shell wall: 25-30 
(max. 40) pm. 

Description 

Large spherical lo subspherical shell with a short 

pylome. Cortical shell thick-walled with nume- 

rous subcircular tü irregular small pores. Pores 

variable in size usually withour distinct pore- 

frames, bur rarely wiih polygonal pore-frames. 

Overall outline smooth, but area around pylome 

rough. Aperture narrow. No mcdullary shells 

recognized. 

Remarks 

Glorneropyle poinui Aita n. sp. resembles Glo- 

meropyte aurora Aita n. sp. in overall shape, but it 

is disdnguishcd by its large size (> 265 pm in 

maximum width) and chicker shell wall com¬ 

monly with smooth surface. 

Glorneropyle (?) galagala Aita, n. sp. 

(Fig. 1 lA-C) 

Type material. — Holotype: UTU107 (Fig. IIA,  
B). 

Type locality. — Sample PO4/fl03 (= MAH-3.5), 
Mahinepua Peninsula. 

Age. — Middie Triassic (early Ladinian). 
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Fig. 10. — Glomeropyle po/nu/Aita, n. sp.; A, B, holotype, stereograph {photo Nos 31104, 31105); C, D, paratype stereograph 
(photo Nos 31126, 31127); E, paratype (photo No. 31128); F, photo No. 31135. Sample MAH-3.5, Unit 2, Mahinepua Peninsula, 
North Island, New Zealand. Scale bar: 100 pm. 
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Fig. 11. — A-C, Glomeropyle (?) galagafa Aita, n. sp.; A. B. holotype, stereograph (photo Nos 31075, 31076); C, c!ose-up view, 
holotype (photo No. 31077); D*F, Glomeropyle grantmackiei Aita, n. sp.; holotype (photo Nos 31089. 31090, 31092); D, E, stereo¬ 
graph; F. oblique basal view. Sample MAH-3.5. Unit 2. Mahinepua Peninsula, North Island. New Zealand. Scale bars; A. B, D-F, 
100 pm; C. 50 pm. 

Etymolugv. —galagala  ̂a rattle. 

OCCURRHNCF. — Ijowtrr preeri argillitc (sampie MAH- 
3.5). Mahinepua Peninsula, ^C'Tiangaroa area, Waipapa 
Terrane, Norrh Island; Bull Creek (sample YABC-26), 
Caples 'l'crranc, South Island, New Zealand. 

MeasuREMENTS. — Maximum widrh of shell: 

210 pm (holotype 194 pm), height of shcll: 220 pm 
(holotype 188 pm), length ofspines: 70, 50 pm (holo¬ 
type 62.5, 50 pm), length of pylomc:100 pm (holo¬ 
type 150 pm). 

Description 

Spherical shell with two conical spines at one 
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Fig. 12. — Glomeropyle grantmackiei Aita, n. sp.; A, B, paratype, stereograph (photo Nos 31066, 31067); C, D, stereograph (photo 
Nos 31098, 31097); E, {photo No. 31072); F, paratype (photo No. 31073). Sample YABC-26, Bull Creek, Caples Terrane, Otago, 
South Island. Scale bar: 100 pm. 
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end and a developcd pylome at the other end. 
Cortical -shell double layered with rough ridged 
surface; outer layer with rriangular to polygonal 
coarse mesh consisting of interconnecring bars; 
Inner layer fine meshed but unclear in detail, 
Two distinct conical .spines forming angle of 60®. 
Angles between onc pôle and cach .spine asym- 
metric, 20® and 40®. Pylome wcll-developed, 
with long spincs, sometimes forming a long per- 
forate hoUow tube. Usually two or three minute 
spines fused at ends, forming a rod-like stout 
spine. 

Remarks 
This species is questionably assigned to the genus 
Glomeropyle AsKTi ôc Bragin, n. gen. because it has 
approximateJy spherical shell and has two dis¬ 
tinct horn like spines. 

Glomeropyle grantmackiei Aita, n. sp. 
(Figs 1ID-F, 12A-F) 

Type MATERIAL.  — Holotype: UTU108 (Fig. IID-F). 
Paratypes: UTU109 (Fig. 12A, B), UTUllO 
(Fig. 12F). 

Type locality. — Holotype: saniplc PO4/fl03 {= 
MAH-3.5)* Mahinepua Peninsula. Paraiypes: sample 
H45/fô74 (= tield No. YABC-26), Bull Creek. 

Ace. — Middle Triassic (early Ladinian). 

EtymoLOGY. — This spccies is named for Professor 
Jack A. Crant-Mackie, Department of Geology, The 
University oi Auckland, in honour of his significant 
contribution lu paleontology in New Zeaknd. 

Occurrence. — Rare in the lower green argillire 
(sample MAH-3.5), Mahinepua Peninsula, 
Whangaroa area, Waipapa Tcrranc, Norrh Island; 
common ro abundant in Bull Crcck (sample YABC- 
26), Capics Tcrrane, South Island, New Zcaland. 

Measurement-S. — Maximum widih of shell: 200- 
345 pm, heigbt of shell: 21 5-325 pm, length of pyio- 
me: 38-70 prn, width of aperture; 40-70 pm, 
rhickness of shell: 40-60 pm, length of spines: 70- 
120 pm. 

Description 
Large hemispherical, thick-walled shell with a 
well-developed pylome. Cortical shell consisting 
of a thick outer layer with coarse spongy mesh- 

work and a thin inner spongy layer. Pores nume- 
rous, irregular in shape, variable in size, closely 
spaced, separared by intervening bars. Rarher 
long, stout, rod-like slender spines are sparsely 
distributed; four or five spines recognized on the 
visible side. Each spine three-bladed up to midd- 
Iç ol basal portion and with grooves only at base. 
Aperture wcD-defined, medium-sized, (• orniing a 
cylindrical to sometimes lubular pylome, with 
two to thrcc dcscending spines. 

Re.makks 
Glomeropyle grantmackiei Aita n. sp. has a relati- 
vcly broad morphological variation. It includes 
such morphotypes as thosc ornamented with rid¬ 
ged, and lîodose surfaces on the inflatcd sub- 
sphcrical shell. Very heavy massive rod-like 
spines arc developcd on many spécimens from 
the phospharic nodule sample of Bull Creek, 
Caples Terrane. 

Glomeropyle mahineptmensis Aita, n. sp. 
(Fig. 13A-J) 

Type materiai. — Holotype; UTUlll  (Fig. 13A, 
B). Paratypes: UTU1I2 (Fig. 13D, E), UTU113 
(Fig. 13H,l). 

Type locality. — Ail  specimens from sample 
PO4/fI03 (= MAH-3.5), Mahinepua Peninsula. 

Ace. — Middle Triassic (early Ladinian). 

ETYMOLüCY, — This species is named for Mahinepua 
Peninsula, Whangaroa area, Northland, New 
Zealand, as the type locality. 

Occurrence. — Common in the lower green argilli- 
tc (sample MAH-3.5), Mahinepua Peninsula, 
Whangaroa area, Waipapa Terrane, North Island, 
New Zealand. 

Measurements. — Maximum width of shell: 144- 
250 pm, heighr of shelh 138-280 pm, length of 
spines; 25-55 pm. length of pylome: 18-50 pm. 

Description 
Cortical shell pyriform with an opening at one 
end bcaring a short pylome. Pores small, subeir- 
cular to subangular, irregularly arranged. Overall 
shell with rough surface of numerous small 
nodes at vortex of pore-frames. Slender, cylindri- 
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Fig. 13. — Glomeropyle mahinepuaensis Alla, n. sp. ; A. B, holotype, stereograph {photo Nos 31111, 31112); C. photo No. 31119; 
D, E, paratype, stereograph (photo Nos 31113, 31114); F, G, paratype, stereograph (photo Nos 31129, 31130); H. I, paratype, ste¬ 
reograph (photo Nos 31116, 31115); J, photo No. 31117. Sample MAH-3.5, Unit 2, Mahinepua Peninsula, North Island, New 
Zealand. Scale bar; 100 pm. 

cal, short spines widely spaced and developed RKMARKS 

from ihe shcll surface. Berween two and five C/omeropyle 7mihniepuaemis Aiï3L, n, sp, resemblcs 

spines rise upwnrd and at least two spines exiend Glomeropyle grofittnaebiei Aita, n. sp. in overall 

downwards. Pylome well-developed with a .short shapc, but is distinguished from the latter in 

stout descending spine and many minute spines. having a smaller shell, thinner shell wall and 

No medullary shell recognized. shorter, more slender spines. This spccies differs 
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from Glomeropyle aurora Aita, n. sp. by having 

rather rough, pointed nodes on the shell surface 

and more frequcndy arranged shorr spines. 

Glomeropyle waipapaemis n. sp. 

(Fig. 14A-D) 

Type material. — Holotype; U'FUlH (Fig. 14A, 
B). 

Type locaiity. — Sample PO4/fl03 (= MAH-3.5), 
Mahinepua Peninsula. 

Age. — Middic Triassic (carly Ladinian). 

EtymoloOY. — This specLes is named for the 
Waipapa Tcrrane. a typical accretionary complex of 
Triassic ro Jurassic agc, including spilitc, chcrt, grccn 
argillite, sandsrone, and minor limcstone, Norch 
Island, New Zealand. 

OccURRENtT. — Lowcr green argillite (sample 
MAH*3.5), Mahinepua Peninsula. VCliangaroa area, 
Waipapa Terranc. North Island. New Zealand. 

MeASUREMENTS. — Holotype: maximum widch of 
shell: 269 pm, height of shell: 313 pm, lengrh of 

spines: 25 pm, length of pylome: 31 pm. 

Description 

Large thick-walled shell, upper half dome-shaped 

and lower funncl-shapcd, wirh rather ridged sur¬ 

face. Very shorr, pointed spines are spiusely dis- 

tributed at apex between four facets; four spines 

recognizcd on the visible side. Shell probably 

double-lavered: inner layer is unclear, but inter- 

vcning bars are visible. Pores closely-spaced, cir- 

cular ro iubcircular, variable in size, irregularly 

arranged with rectangular, pentagonal ro hexago¬ 

nal pore-frames. Ridges or small knobs are deve- 

loped from apex of pore-fraraes. Pylome 

well-developed, with teeth-like spines. 

Remarks 

This species resembles Glomeropyle grantmackiei 

Aita, n. sp. in having a similar shapc and size. 

Fig. 14. — A'D G\omeropy\e wa/papaens/y Aita, n. sp.; 
A, B. holotype. steraograph (photo Nos 31079. 310785); 
C, D, stereograph (photo Nos 31081, 31084). E-G. Glomeropyle 
cf. grantmackiei Ma. n. sp. (photo Nos 31087. 31088, 31091); 
E. F. stereograph. G. basai view. Sample MAH'3.5, Unit 2, 
Mahinepua Peninsula, North Island, New Zealand. Scale bar: 
100 pm. 

However, it differs from the laiter in having 

more circular to subcircular pores on the shell, is 

less spinose, and has very short pointed spines. 
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